Abstract. Poland's accession to the European Union contributed to the infrastructure development of the whole country. One of the elements of the modernized infrastructure is the sewage network and facilities on this network, as well as facilities for waste water treatment and disposal of sludge. A wide stream of funds flowing to the country, and consequently also to the north-eastern polish voivodeships (Podlaskie, WarmianMasurian, Lublin), allowed modernization, organize, and sometimes to build a new sewage management of this part of the country. The main factors and parameters that allow us to evaluate the development of the sewage management in north-eastern Poland are included: percentage of population using sewage treatment plants, number of municipal sewage plants with the division of their type, number of industrial plants, number of septic tanks, amount of sewage purified in a year, amount of sludge produced in the year, design capacity of sewage treatment plant, size of plant in population equivalent (PE). From a number of investments in the field of wastewater management carried out in the discussed area in the period after Poland's accession to the European Union, 9 investments were considered the most important, 3 from each of the voivodeships.
Introduction
Poland's accession to the European Union contributed to the infrastructure development of the whole country. One of the elements of the modernized infrastructure is the sewage network and facilities on this network, as well as facilities for sewage treatment and disposal of sludge. A wide stream of funds flowing to the country, and consequently also to the north-eastern Polish voivodeships, allowed modernization, organize, sometimes to build a new sewage management of this part of the country.
Characteristics of north-eastern Poland Voivodeships
The definition of north-eastern Poland defines three voivodeships: the Podlaskie Voivodeship (with the seat of the authorities in Białystok), the Warmian-Masurian Voivodeship (with the seat of the authorities in Olsztyn) and the Lublin Voivodeship (with the seat of the authorities in Lublin). As of 31 December 2016, the voivodeships covered by this area are inhabited by more than 4.76 million people on an area of nearly 70.000 km 2 , resulting in a population density of 67.8 persons/km 2 [1] . Figure 1 present the location of the voivodeships on the Polish map and Table 1 presents the characteristics of each voivodeship. Analysing the above data, it can be noticed that the largest population, surface area and population density are Lublin Voivodeships, while the lowest values reach Podlaskie Voivodeship. The analysed voivodeships cover a total of nearly 12.5% of the country territory, and is inhabited by just over 22% of the population of the whole country. The population density in these voivodeships reaches 67.8 person/km 2 (123.0 person/km 2 in the whole country).
Podlaskie Voivodeship
The Podlaskie Voivodeship is located in the north-eastern part of Poland, in the geographical center of Europe. The seat of the province authorities is Białystok. Through its center flows the river Narew. The voivodeship occupy the area of 20,187.02 km 2 and is inhabited by 1,187,587 people, giving a population density of 58.8 persons/km 2 . The Podlaskie Voivodeship is divided into 14 counties (consisting of 118 communes) and 3 cities with county status. The largest cities are Białystok (about 300 thousand inhabitants), Suwałki (about 70 thousand inhabitants) and Łomża (about 63 thousand inhabitants) [1] .
The voivodeship is bordered by: Belarus, Lithuania, Lublin Voivodeships, Masovian Voivodeships and Warmian-Masurian Voivodeship. In the voivodeships there are 4 national parks, including the oldest in Poland, Białowieża National Park, as well as the largest area, the Biebrza National Park. The other two national parks are Wigry and Narew. Protection of nature and the environment in Podlaskie Voivodeship also includes 3 landscape parks, 85 nature reserves and 2051 nature monuments [1] .
Warmian-Masurian Voivodeship
The Warmian-Masurian Voivodeship is located in the north-eastern part of Poland. 
Lublin Voivodeship
Lublin Voivodeship is located in the northern part of Poland. The seat of the voivodeship authorities is Lublin. The voivodeship occupy the area of 25,122.46 km 2 and is inhabited by 2,133,340 people, giving a population density of 85.0 persons/km 2 . Lublin Voivodeship is divided into 20 counties (consisting of 213 communes) and 4 cities with county status. The largest cities are Lublin (about 340 thousand inhabitants), Zamość (about 65 thousand inhabitants), Chełm (about 64 thousand inhabitants) and Biała Podlaska (about 57 thousand inhabitants) [1] .
The voivodeship is located between the Vistula and the Bug River and borders with the Belarus, Ukraine, Subcarpathian Voivodeship, Podlaskie Voivodeship, Masovian Voivodeship and Świętokrzyskie Voivodeship. Lublin Voivodeship there are two national parks (Polesie National Park, Roztocze National Park), 17 landscape parks, 87 nature reserves, 1,513 nature monuments, 7 documentation stands, 267 ecological grounds and 7 natural-landscape teams [1] .
Parameters of sewage management in the north-eastern Voivodeships of Poland
The main factors and parameters that allow us to evaluate the development of the sewage management in north-eastern Poland are presented in table 2. All data was obtained from the Local Data Bank provided by the Central Statistical Office. 
Characteristics of the most important investments in sludge management
From a number of investments in the field of wastewater management carried out in the discussed area in the period after Poland's accession to the European Union, 9 investments were considered the most important, 3 from each of the voivodeships. These investments have the highest social and environmental importance and their cost to be significant [2].
Podlaskie Voivodeship
The most important investment in the field of sewage management in Podlaskie Voivodeship was the development and modernization of the water and sewage system in Białystok and the community of Wasilków. The aim of the project was to ensure the compliance of the Bialystok agglomeration requirements contained in the relevant EU Directives and Polish law regarding the conduct of water and sewage management. The scope of the project was [3] :
• construction of water supply and sanitary sewage systems in areas not covered by the sanitary sewage system, • separation of sewerage channels through the construction of rain channels and the installation of equipment for the purification of rainwater from petroleum substances and suspensions, • modernization and renovation of the existing sanitary sewage system to improve its functioning,
• modernization and renovation of the existing water supply network and the replacement of the network made from asbestos and steel pipes in order to improve the reliability of water supply and improve the quality of water intended for consumption, • improve water distribution by supplementing the metering of water supply network.
This investment was co-financed by the Cohesion Fund under the Infrastructure and Environment Operational Program with the amount of almost 97 million PLN, with a total value of almost 144 million PLN, which constitutes approximately 67% of the co-financing. The project was realized in the years 2008 -2013 [3, 4] .
The second important investment in the voivodeship was "Improvement of water quality in Białystok". This four-step project assumed [3] 
Warmian-Masurian Voivodeship
One of the most important investments realized in the Warmian-Masurian Voivodeship was a project called "Water and sewage management in Olsztyn". The aim of the project was to introduce a modern three-stage sewage pollutant removal method, which contributed to the protection of Łyna River waters of the, and finally the Baltic Sea or the achievement of European standards for municipal sewage treatment. In addition, the aim was to improve the quality of drinking water and supply all residents with drinking water, improving the efficiency of the sewage system and rainwater, reduce flooding with rainwater and reduce surface water pollution resulting from discharges of rainwater, as well as the long-term solution to the problem of final disposal of sludge. The investment was co-financed by the Cohesion Fund under the Infrastructure and Environment Operational Program with the amount of almost 92.8 million PLN, with a total value of nearly 296.9 million PLN, which constitutes over 31% of the co-financing. The project was realized in the years 2004 -2006 [4, 6] .
Another important investment in the sewage management of the Warmian-Masurian Voivodeship was a project called "Improvement of water and sewage management in the agglomeration of Ełk". The scope of the project included comprehensive rebuilding of sewage pumping stations, sanitary sewers, sewage wells, and water supply with replacement of equipment. Reconstruction of canals and water pipeline was implemented by trenchless methods. The investment was co-financed by the Cohesion Fund under the Infrastructure and Environment Operational Program with the amount of almost 33.2 million PLN, with the total value of the project equalling nearly 72.7 million PLN, which constitutes over 46% of the co-financing. The project was realized in the years 2007 -2013 [4, 7] .
The last investment to look out for is "Construction of industrial sewage treatment plant for Tymbark Sp. z o.o. Sp. k. in Olsztynek". The purpose of the project was to expand and modernize the sewage treatment plant installation to fruit and vegetable processing. Industrial sewage is purified in an anaerobic-aerobic process, using the resulting biogas combustion in the local boiler room. As part of the investment were constructed facilities and technological equipment: the mechanical and biological part of the sewage treatment plant, as well as sewage sludge processing elements. The investment was co-financed by the European Regional Development Fund under the Infrastructure and Environment Operational Program with an amount of almost 10.3 million PLN, with a total project value of almost 43.0 million PLN, which constitutes over 24% of the co-financing. The project was realized in the years 2007 -2013 [4, 8] .
Lublin Voivodeship
A significant investment in the Lublin Voivodeship was "Development and modernization of water supply and sewage disposal in Lublin". The main objective of the project was to organize the water and sewage systems in the city of Lublin. For the purposes of side include [9] :
• maintaining the quality and reliability of drinking water supply in Lublin, including the reduction of water losses in the network, • elimination of ground sources pollution and surface waters in the form of individual septic tanks, • reducing the negative impact of the sewerage system on groundwater, • ensuring the reliability of the operation of the "Hajda" Sewage Treatment Plant, • improving the comfort of the inhabitants, • improving the efficiency of the water system in Lublin, • improving the economic development of Lublin and its surroundings, • development of the sewerage system in the currently unarmed area.
This investment was co-financed by the European Cohesion Fund under the Infrastructure and Environment Operational Program with the amount of nearly 147.4 million PLN, with a total project value of over 311.8 million PLN, which constitutes over 47% of the co-financing. The project was realized in the years 2007 -2013 [4, 9] .
Another project of the Lublin Voivodeship was called "Inter-municipal water and sewage system within the agglomeration of Puławy". The main aim of the project was to adjust the Puławy agglomeration area to the current national and European standards by including [10] :
• increase channelling agglomeration Puławy from 88.3% to 95.2%, • providing access to water of adequate quality and quantity for the inhabitants of the agglomeration of Puławy, • allowing the connection to the sanitary sewage system of inhabitants from the agglomeration, • elimination of local sources of pollution of soil, groundwater and surface by liquidations of individual septic tanks, • reducing the negative impact of the sanitary sewage system on the environment by modernizing emergency and exploited sections of the sewer system in Puławy,
• increasing the economic development potential of Puławy, Końskowola and Żyrzyn communes, • increasing the aesthetic appeal of the countryside, • to create a single, common system of sewage management, • connection to sanitary sewage system over 4 thousand people, • connection to the water supply network over 2 thousand people.
This investment was co-financed by the European Cohesion Fund under the Infrastructure and Environment Operational Program with an amount of nearly 44.2 million PLN, with a total project value of over 89.7 million PLN, which constitutes almost 50% of the co-financing. The project was realized in the years 2007 -2013 [4, 10] .
The last investment of the Lublin Voivodeship was a project called "Modernization of the Chełm Wastewater Treatment Plant with the expansion of the water and sewerage system". The aim of the project was to equip the Chełm agglomeration with technical infrastructure enabling [11] 
